Renal corticomedullary metabolite gradients during graded arterial occlusion: a localized 31P magnetic resonance spectroscopy study.
In order to investigate the role of the outer medulla in acute ischemic renal failure (Epstein FH, Balaban RS, Ross BD: Redox state of cytochrome aa3 in isolated perfused rat kidney. Am J Physiol 1982;243: F356-F363), the distribution of ATP in the in vivo porcine kidney and its relationship to Na transport and to ischemia was examined by using localized 31P magnetic resonance spectroscopy. Renal cortex (ATP) was higher than medulla. Reduction in Na transport produced by partial renal arterial occlusion ("hypofiltration"), resulted in a 13% increase in the ATP/Pi ratio of the whole kidney (from 2.61 +/- 0.26 to 2.96 +/- 0.27; P less than 0.03). This increase was accounted for by a statistically significant increase in (ATP) in the cortex, with medulla contributing to an insignificant extent. Further occlusion of the renal artery to reduce GFR to zero ("hypoperfusion") resulted in a 70% fall in ATP/Pi ratio. (ATP) was reduced most in the cortex, but pH fell equally in cortex and medulla. After release of arterial occlusion, cortical ATP recovered less completely than medulla ATP. Intracellular pH and Pi were restored in both cortex and medulla. It was concluded that cortex and medulla contribute equally to the pattern of disordered energy metabolism in acute renal failure. Sparing of ATP during hypofiltration may reflect the reduced energy requirements of active Na transport.